S2
. Photographs of nanocosms. Figure S5 . Relationship between exposed ionic Cu (as CuCl 2 ) at 0 hour and the measured dissolved Cu concentration in nanocosm after 120 hours. Error bar represents standard error of three sample replicates. Figure S6 . Cu uptake in naturally hatched zebrafish after 120 hours. Error bar represents standard deviation of two sample replicates due to the low concentration can be quantified. S10 Figure S7 . Cu uptake in D. magna and zebrafish (hatched) with 1 mg Cu/L exposures after 120 hours (0.44 mg Cu/L for ionic Cu exposure). A dissolved oxygen meter with a micro-oxygen electrode (Lazar Research Laboratories, Inc., Los Angeles, CA) was used to measure the dissolved oxygen in nanocosm and each individual species. Individual species was prepared in the same nanocosm media and with the same quantity of organisms but separately. The dissolved oxygen was measured in the nanocosm and each individual species at 120 hour of the experiment (48 hours for D. magna) and is presented in Figure S11 . Nanocosm controls have demonstrated that the dissolved oxygen reached saturation measured at 120 hours. Thus, the dissolved oxygen is not the limiting factor for organismal growth in nanocosm controls. The high dissolved oxygen is due to production of S14 oxygen through algae photosynthesis. Although other species can utilize oxygen in nanocosm, the small volume and the shallow depth of the exposure environment, helps the oxygen exchange readily.
Nanocosm quality control
The organism growth, survival, and zebrafish hatching success in the control nanocosms were compared to determine the consistency of the nanocosm assay. Control nanocosms were compiled the present and previous studies. There are no significant differences in algal growth rates or algal survival over the different exposure trials ( Figure S12 ). Figure S13 shows the comparison of bacterial growth rates and bacterial survival after 120 hours. Figure 14 shows D.
magna survival rates in different trials of experiments. There was no significant difference among exposure trials. The mean D. magna survival is at 80%. Using four control replicates as an example, 75% survival rate will elicit significant higher mortality compared to 100% survival rate. Thus, to consider the success of control nanocosm, it requires no more than one out of five D. magna mortality from each sample replicate. Figure S15 combines the zebrafish survival and hatching rate of controls from different trials. No significant difference was found in zebrafish survival among controls. However, there was a significant lower zebrafish hatching rate in trial 3, with 84% hatching rate compared to 100% and 2. In trial 3, two replicates had two out of eight embryos that had delayed hatching. The significantly lower hatching rate is likely due to the smaller sample size compared to other control trials. For quality control, we recommend to use seven out of eight fish for both survival and hatching rate to be consider a successful control for future reference. Overall, there was above 80% survivability in all organisms after 120 hours.
The high survival rate and consistency throughout different trials of experiments indicates that the nanocosm assay is repeatable in our laboratory. To further validate and improve repeatability, S15 more thorough control calibration and interlaboratory testing are necessary to move the research forward to next stage. 
